Childhood panhypopituitarism may be acquired or congenital. Children with panhypopituitarism can present clinically with diabetes, growth failure, decreased bone density, and morbid obesity. In the forensic setting without the proper history, it can be misdiagnosed as child abuse or neglect. We report a case of a 3-year-old black girl who was admitted to the emergency room with apnea and subsequently died. While at the emergency department, it was discovered that the child had a fractured left hip and was severely growth retarded for age. The coroner wanted to rule out child abuse and/or neglect and requested an autopsy based on the physical findings identified by hospital staff. Significant findings at autopsy included small for age (15 th percentile for age), hypoplastic brain/pituitary gland/adrenal gland/thyroid gland, abnormally formed skull with an occipital protuberance, a fractured left hip with decreased bone density, and central adiposity. Subsequent to the autopsy, it was discovered that at 6 weeks of age the child suffered from group B streptococci meningitis that resulted in panhypopituitarism. The panhypopituitarism then resulted in seizure activity, diabetes insipidus, and growth retardation. The authors hope this case report and review of the literature will assist investigators, pathologists, and clinicians in making a distinction between neglect or inflicted injury of child abuse and panhypopituitarism that can present with similar signs and symptoms.
A child is defined as a person less than 18 years of age. 1 There are approximately 2 million reports of alleged child maltreatment each year in the United States. 2 Signs and symptoms of child abuse or neglect can include cutaneous injuries, head injuries, skeletal injuries, abdominal and ano-genital injuries, malnutrition, and inadequate growth. 1 Fullbody radiographs may reveal injuries, as well as signs of neglect such as skeletal demineralization or rachitic changes. 3 Measurements of the child are extremely important. These measurements need to be compared with charts and plots of standard measurements. 3 Also, it is important to obtain information from the child's doctor or the medical record to see documentation of the child's prior growth and development. This will help to diagnose or rule out any organic disease in the potential neglect setting.
Not uncommon manifestations of unintentional or accidental injury, fractures may also be common presentation of physical abuse (11% to 55%). 4 A good history and physical examination are essential part of determining whether the injury was inflicted or unintentional. 4 Things to explore include witness to injury, location of fracture, history and scene of injury, mechanism of injury, social history, past medical history, associated injuries, and age of injury. Femur fractures, as in the current case, are worrisome for abuse. Femur fracture incidence varies from 10% to 80% as a marker for abuse and in children less than 1 year of age is highly suggestive of abuse. 5 Certain organic bone diseases can also result in fractures and include osteogenesis imperfecta, copper deficiency, rickets, and scurvy. 6
CASE REPORTS
The decedent was a 3-year-old black female who suddenly stopped breathing while at home. The decedent's mother initiated cardiopulmonary resuscitation, and the decedent began to breathe again. The mother then transported the decedent to the local hospital. While en route to the hospital, the decedent again became apneic. On arrival at the emergency department, the decedent was unable to be resuscitated and was pronounced dead. No witnesses besides the mother were present when the child initially became apneic. While at the emergency department, it was discovered that the child had a healing left hip fracture and was severely growth retarded for her age. The coroner wanted to rule out child abuse and/or neglect and requested an autopsy based on the suspicious physical findings.
Subsequent to the autopsy, it was discovered that at 6 weeks of age the decedent suffered from group B streptococcal meningitis that resulted in panhypopituitarism. The panhypopituitarism then resulted in diabetes insipidus, growth retardation, seizure activity, blindness, and decreased bone density.
Autopsy
The autopsy revealed a growth-retarded child in the 15 th percentile, central adiposity, increased width of the pelvic region with abnormal (increased) fat deposition of the buttocks (Fig. 1) , mongolian spots over the buttocks (Fig. 2 ), slightly enlarged breast buds, an abnormally formed skull with an occipital protruberance, and minimal gingival hypertrophy. A neuropathologist examined the central nervous system. The brain weighed 660 g (expected average, 1120 g) and the frontal lobes were hypoplastic ( Fig. 3 ). An arachnoid cyst was on the inferior surface of the brain. The pituitary gland was also hypoplastic and weighed 0.10 g (expected average, 0.2 g) but otherwise was grossly normal. The anterior fossa of the skull was shallow and the posterior fossa of the skull was enlarged. Examination of the endocrine system revealed hypoplastic thyroid and adrenal glands. The thyroid weighed 0.8 g (expected average, 3.9 g), and the combined weight of the adrenal glands was 4.0 g (expected average, 7.0 g).
Autopsy Microscopy
Hematoxylin and eosin slides were examined microscopically. The lungs revealed bronchopneumonia (left Ͼ right), interstitial inflammation, and acute bronchiolitis with partial filling of the bronchioles with neutrophiles and mucus. In addition, the lungs also revealed hyperemic vasculature and mild pulmonary edema. The spleen revealed reactive germinal centers with neutrophils in the germinal centers. Bands of fibrous tissue distorted the thymic architecture. The kidneys displayed dystrophic calcifications and rare sclerotic glomeruli. The thyroid gland showed dense fibrous tissue with rare follicles filled with sparse colloid (Fig. 4) . The abdominal and buttock panni showed hyperplastic adipose tissue with hypertrophic adipose cells ( Fig. 5 ). The pituitary gland was hypoplastic but showed the normal architecture. The left inferior parasagittal frontal lobe revealed a focal area of remote neuron loss. The medulla showed hypoplastic pyramids. The hippocampus showed loss of neurons in the CA1 region (cornu Ammonis). The cerebellum revealed remote Purkinje cell dropout. The basal ganglia revealed loss of myelin surrounding neurons.
Ancillary Studies
Radiographs of the extremities, spine, and skull demonstrated diffuse osteopenia and gracile long bones. The left femur demonstrated a healing intertrochanteric fracture ( Fig.  6 ). Radiographs were reviewed by a pediatric radiologist.
Samples of blood and urine were sent for toxicological analysis. The urine was positive for barbiturates and negative for alcohol. The blood was positive for nicotine and had a phenobarbital concentration of 28.4 g/mL (therapeutic 
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The NeoGen metabolic screening including an acylcarnitine profile, biotinidase deficiency, and congenital adrenal hyperplasia was within normal limits.
DISCUSSION
The current case presented as a child abuse/neglect case. The child suddenly stopped breathing, and there were no witnesses present besides the mother. The hospital staff noted that the child was severely growth retarded for age and that the child had a fractured left femur. After reviewing the child's previous medical records, it was determined that the findings at autopsy were consistent with the acquired endocrine disorder of panhypopituitarism, diagnosed following group B streptococcal meningitis at 6 weeks of age. The child's gingival hypertrophy is explained by being on the drug phenytoin to control seizure activity secondary to meningitis. The abnormal skull shape was a result of suffering from postinfectious hydrocephalus.
Panhypopituitarism is defined as the absence or reduction of all hormones produced by the pituitary gland. 7 In cases presenting during childhood, the clinician must determine whether the cause is congenital or acquired. 7 Congenital causes of panhypopituitarism include birth trauma, birth asphyxia, midline defect syndromes that include septo-optic dysplasia, arachnoid cysts, and mutations in genes encoding pituitary transcription factors. [7] [8] [9] The younger the child, the more likely a congenital cause. Acquired causes of panhypopituitarism include tumors in the hypothalamic-pituitary region, radiation to the head and neck, hydrocephalus, vascular abnormalities, and previous brain infections that include encephalitis and meningitis. 7 The pituitary gland produces many hormones that exert their effects systemically in the human body. These hormones include growth hormone (GH), thyroid-stimulating hormone (TSH), luteinizing hormone (LH), follicle-stimulating hormone (FSH), corticotropin (ACTH), prolactin, and antidiuretic hormone (ADH). 10 GH is the most common underproduced pituitary hormone. 7 Lack of GH exhibits metabolic defects that include decreased stature, decreased lean body mass (muscle), decreased bone mass with an increased fracture risk, and if left untreated excess fat deposition in the cheeks of the face and the abdomen. 7, 10, [11] [12] [13] [14] [15] [16] Such findings were prominent in the current case. A unique feature of congenital panhypopituitarism is hypoglycemia. This is also the most common feature.
It is secondary to GH deficiency. GH acts as a counterregulatory "anti-insulin" hormone that protect against hypoglycemia. If not properly managed, severe brain damage and or death could occur. 7, 17 The diagnosis of GH deficiency must include clinical, growth, and biochemical data. 7 Examination of growth charts and GH serum determinations are the firstline diagnostic tests. Serum GH level alone is an unreliable marker for determining a true deficiency because most of GH is released during sleep. 7, 11 Several stimulation tests are used which activate the physiologic regulation of GH secretion. The patient is given a drug such as clonidine, levodopa or glucagon that activates the ␣-adrenergic pathway and stimulates GH release into the bloodstream. 7, 11 GH levels are serially measured to detect the proper rise in serum GH level. 7 If the serum level does not rise above 10 ng/mL, GH deficiency can be diagnosed. The treatment includes GH replacement by injection with a needle or pen system 3 times a week. 7, 11 TSH deficiency causes central hypothyroidism. Central hypothyroidism is defined as deficiency of thyrotropin-releasing hormone or pituitary TSH. 7 The thyroid gland does not receive the stimulus for thyroid hormone release, and thyroid hormone production is decreased. As in the current case, the thyroid gland will be small and fibrotic and microscopically will show rare follicles filled with sparse colloid. 7 Thyroid hormone is essential for growth, development of the central nervous system, and increase the metabolism of carbohydrates, fats and proteins. 11 A low total free thyroxine (T 4 ) and a low TSH level confirm the diagnosis of central hypothyroidism. 7 Central hypothyroidism can be easily treated with oral levothyroxine. 11 If untreated, the thyroid gland becomes atrophic and hypoplastic.
LH, FSH, and prolactin deficiency in childhood panhypopituitarism show no abnormalities, as the levels of these pituitary hormones are low prior to the onset of puberty. In contrast, adolescents with a deficiency of LH and FSH hormones will present with failure to progress into puberty. 7 The diagnosis is easily made by measuring the level of FSH and LH levels in the blood and by physical examination, which reveals lack of secondary sexual characteristics. 7 This failure includes lack of breast development, sexual hair, and menses in girls and lack of testicular enlargement, penile growth, and sexual hair in boys. 7 Treatment includes replacement of corresponding sex hormones. 7 ACTH deficiency causes adrenal gland insufficiency. The adrenal gland produces cortisol that is needed in emergency situations. Lack of this hormone under normal circumstances may go unnoticed, but patients may experience salt wasting, hyponatremia, hyperkalemia, weakness, fatigue, and hypoglycemia. 11 The adrenal gland will be small, as noted in the current case. In emergency situations, cortisol is vital to maintain normal metabolic functions. 7 To diagnose ACTH deficiency, a stimulation test is required. Cosyntropin is given, which increases serum cortisol levels. If an ACTH deficiency is suspected, the serum cortisol levels should be less than 10 g/dL. 11 Another stimulation test that can be used is the metapyrone stimulation test. Metapyrone blocks cortisol production. In patients with ACTH deficiency, metapyrone administration will result in failure of ACTH levels to increase. 11 Treatment is to give oral hydrocortisone daily. 11 In emergency situations it may be necessary to give intravenous hydrocortisone to prevent an adrenal crisis.
ADH, also known as vasopressin, is released into the blood from the posterior pituitary gland. ADH regulates reabsorption of water from the kidney. 11 Lack of ADH causes diabetes insipidus, polyuria, polydipsia, and dehydration. 7, 11 The diagnosis of ADH deficiency can be made by performing a water-deprivation test where urine osmolality, body weight, and serum sodium are measured. 11 The inability of being able to concentrate urine, decrease in body weight, and rise in serum sodium is diagnostic. 7 Treatment of ADH deficiency consists of daily intranasal desmopressin. 11 Panhypopituitarism can present as various metabolic, hormonal, and/or chemical abnormalities. Physical features can also be affected, as well as end-organ characteristics. The disease can have a high morbidity and potentially high mortality.
CONCLUSION
Childhood panhypopituitarism can manifest with many signs and symptoms. In the forensic setting without the proper history, one can mistakenly misdiagnose child abuse and/or neglect. Making a postmortem diagnosis of child abuse and/or neglect has important social implications for the caretaker of the child. Mimickers of child abuse can be challenging for forensic pathologists and investigators. In our case, an acquired endocrine disorder mimicked the initial presentation of child abuse and or neglect. With thorough review of the child's medical history and a thorough autopsy with ancillary studies, abuse and/or neglect was ruled out.
